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COKE-OVEN ACCIDENTS IN THE UNITED STATES 
DURING THE CALENDAR YEAR 1916. 


Compiled by AtBerr H. Fay. 


INTRODUCTION. 


Reports received from the operators of coke ovens show a slight 
increase in the number of fatalities and injuries during the year 1916 
as compared with 1915. The number of men killed in 1916 was 45, 
as compared with 38 in 1915 and 45 in 1914. The total number of 
men reported employed for 1916 was 31,603, as compared with 31,060 
in 1915. The fatality rate in 1915 (based on the number of 300-day 
workers) was 1.21 per 1,000; in 1916 it was 1.32. The injury rate in 
1915 was 90.78 per 1,000 men employed; in 1916 it was 153.49. 

The reports tabulated herein represent 68,796 ovens in operation, 
as compared with 55,112 in 1915. The average number of days 
active in 1916 was 324, as compared with 303 in 1915 and 286 in 1914. 
The accident figures thus collected may not be complete for the entire 
industry, but they are sufficiently representative to point out some 
of the principal hazards. 

This is the second report published by the Bureau of Mines giving 
separate accident data for beehive and by-product ovens and indi- 
cating a greater hazard for the latter than the former. 


ACKNOWLEDGMENTS. 


The data presented in this paper were voluntarily supplied by the 
officials and managers of the coke companies at the request of the 
bureau, there being no law compelling coke operators to render a 
report. The bureau thanks the operators for their hearty coopera- 
tion and invites suggestions whereby the annual report of coke-oven 
accidents may be improved to best serve the industry. The author 
acknowledges the assistance rendered by W. W. Adams and L. Che- 
noweth, of the Bureau of Mines, in the preparation of the various 
tables. 


FATALITY AND INJURY RATES ON A 300-DAY BASIS. 


In the bureau’s previous reports relating to accidents ut coke 
ovens all fatality and injury rates were based on the number of men 
reported as employed. As all the plants do not operate the same 
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number of days, all of the labor and accidents data submitted herein 
have been reduced to the equivalent of 300-day workers. A sum- 
mary of the bureau’s reports for 1913, 1914, and 1915 is included, 
which has also been reduced to the same basis, thus making possible 
true comparisons one year with another and also one State with 
another. 


CLASSIFICATION OF INJURIES. 


Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau’s classification of serious 
and slight injuries are on a 14-day (2-weck) basis. The classification 
of injuries for 1916 is as follows: 

Classification of injuries for 1916. 
Number injured. 
Ly Batalt Scots ttiteescsoscetit as evessc dhe sh iced das tees 45 
2. Serious (time lost, more than 14 days): 
(a) Permanent disability— 


TOG ht mesh sccah ctcrene se nee atadercatenceie 2 

Patitial Fos aste cts acto was cau oectn/ st ta wanes eae 81 

(OY the ras ees coed Sev aris des) wees Lien Nees 686 

3. Slight (time lost, 1 to 14 days, inclusive)..................--. 4, 468 


Permanent total disability.—Loss of both legs or arms, one leg and 
one arm, total loss of eyesight, paralysis or other condition per- 
manently incapacitating workman from doing any work of a gainful 
occupation. 

Permanent partial disability.—Loss of one foot, leg, hand, eye, one 
or more fingers, one or more toes, any dislocation where ligaments are 
severed, or any other injury known in surgery to be permanent 
partial disability. 

STATISTICAL TABLES. 


Table 1 shows the number of men killed and injured at coke 
ovens by causes, and the number killed and injured per 1,000 300-day 
workers for the years 1913 to 1916, inclusive. 

Table 2 gives labor statistics for all coke ovens by States and 
years for 1913 to 1916, inclusive. It also shows the number of days 
of labor performed and the equivalent number of 300-day workers 
upon which fatality and injury rates, as shown in Table 1, have 
been calculated. 

Table 3 shows the number of fatalities and number of injuries at 
coke ovens by States, together with the fatality and injury rates 
based on the equivalent number of 300-day workers. 

Table 4 shows the number of ovens by States for which accidents 
were reported for the years 1913 to 1916. Table 5 shows the average 
number of days the coke ovens in each State were operated for each 
year under consideration. The average number of days operated by 
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all coke ovens in the United States in 1916 was 324, as compared with 
303 in 1915 and 286 in 1914. Table 6 shows the number of the 
widows and orphans from men being killed at coke ovens by States 
for the years 1913 to 1916, inclusive. 

Table 7 shows the actual number of fatalities and injuries by causes 
for the four-year period, and also the percentage of fatalities and 
injuries due to each cause. It will be noted that of the total number 
of fatalities 38.51 per cent was due to various types of haulage systems, 
12.07 per cent to falls of persons, and 7.47 per cent to burns. Coke- 
drawing machines and electricity are each responsible for 8.05 per 
cent of the fatalities. 

Of the injuries 10.15 per cent is due to haulage systems, 14.12 per 
cent to falls of persons, 11.41 per cent to hand tools, 14.30 per cent 
to burns, and 45.11 per cent is classified as being due to other causes. 

Tables 8 and 9 show fatalities and injuries by causes and by 
States for the year 1916, with a summary for previous years. 
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TABLE 4.—Number of Ovens for which accidents were reported during 1913 to 1916. 


: State. 1913; 1914 | 1915 | 1916 
— _—— { 
Wabintias.<soacs'cvadsdacuadave'gesseassaas3 anaes ceedapsaaysesedessRiee 3,594 | 5,179 
Colorado. . 1,388 2,118 
Illinois... 26 626 
Indiana. 7% 689 
Kentuck 874 946 
New (a) 980 
OIG. ccc 500 950 
Pennsylvania. 37,659 | 43,622 
Tennessee. 715 859 
Virginia. 1,842 3,193 
Washingtor 228 243 
West Virginia 3,715 6,722 
Other States ics rs.222sc30 sec opts cesses o het ae ble sedh eee cbeasce estas | 3,181 2, 669 
TOCA cn hehe sv aaiging wa dorwres sing anihnc Gio aa ie 55) Uae ne sbetecsicedeaeeannt 55,112 | 68, 796 
' 
@ Included in “Other States.” 
TABLE 5.—Average number of days coke ovens operated, 1913 to 1916. 
State. 1913 1914 1915 1916 
NSA ITN Src eine Carsias gercasie vig, darn sinimee Ce ESIS ETS Se Ew ES ESTERS sue ooh 286 325 292 326 
COOPAAG 5 523 24060 954 Feed st non tsotstwyasceneseaatsene 3 277 272 275 305 
DRUINGIS. cise eect ak csgsess aes eae ete ashes. te Se cee : 354 365 365 | 366 
Indiana. ead! 18) (a) 365 | 365 
Kentuck | 138 K 307 331 
New Me3 |} (@) (4) (a) _ | 361 
Ohio.. : 340 301 337 | 306 
PCHHSSI VARIA cosas ss casseneCNetae bees Weass teSe Se ae 289 264 297 316 
PPORNOSSOO os 26 Sai anasiescasucosess otetads ace segen as ates sardl 233 303, 247 303 
Viltehiias S223 itateta. tangas snes fosnsGoseatcaawede Pann. 234 249 220 | 291 
WV SHINGO s = hatch ecnca see Rei cece Weta tea hanatancera fh (a) (a) 321 304 
WYCSG WANNA: 5.260005 ahs chess cee eecneateeeneasmae ets zs 265 243 275 308 
MO TRer SHAS 45 acac slewing ae nisin phe deals aed sicliante bacdavcin ss papesaenetemaacwcet « 311 339 346 | 359 
OCR. oss ave Dey cay aie fe abe tia cletralegadale aside dele/adals slejsable deteuheirerdgs 288 | 286 303 324 
\ | 


@ Included in “Other States.”” 


e 
TaBie 6.— Widows and orphans due to fatal accidents at coke ovens, 1913 to 1916. 


i Widows. Orphans. 
State. ; ; ; 
1913 1914-1915 1916 1913 1914 1915 1916 

Alabaitacs:-sc os ssteste cates ones 2 2 3 2 6 1 5 2 
Colorado 1 0 0 1 2] 0 0 3 
Illinois 2 1 2 1 4 1 4 0 
Indiana, (4) (2) 3 lq (4) (2) 5 | 3 
kentucky. 0 0 0 0 0 0 
New MedG0~ 22555. . 0s i nceen yes (a) (@) (4) lq (a) (2) (4) 4 
OIG cor c5 bast ct cteaded aaa keane 0 3 0 0 0; 11 0) 0 
Penns yl Vania. 5. Access esde esis. 8 13 | 7 12 21 | 43 24 | 42 
TOTNMOSSEO. 23.5 gn.d bs be sae cde 0 0 0 0 0 0 0 0 
Wireinia:s2:.7250he7- Steeda Bees 0 1 1 0 0 1 3 0 
Winshini@ton. ccas620 te 2.cteetens --| (4) (2) 0 0 (a) (4) 0 0 
WWiOSt Wisp init cit 6 acd vledsaees ey 0 1 0 0 0 0 0 0 
OLher/States.. j-..2 esas Sasa weisanss | 4 3 3 3 | 12 1 1 

Wotalis: shavs sss csdessa9s eonet | 17 25 19 21 36 69 42 55 


# Included in ‘t Other States.” 
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Tae 7.—Causes of fatalities, with percentage due to each cause, during the 4-year period, 


1913 to 1916. 


Cars, larri 
Railway 


Hand tools.... 


Suffocation from gases. 
Burs. o5 62550: 
Gas explosions. 
ORDEF CSCS 1050 5 eestor s he wp ticawelns oatelals WA sas asie ates 


and motors. . . 
ars and locomotives. 
Cokealrawing machines. ............2----- 
Electricity ..... 
Falls of persons. . 


Cause. 


Fatalities. 


Tasie 8.—ALL COKE OVENS: Fatalities, by causes and States, during the year ended Dec. 


31, 1916. 


gal6¢ts¢] .-/8 | «| 8s 2 
eg ltsul ad] PTE 2 las c. 
ES|-—3/ ca] = : g 22 rae 
f2\s 2)93| € | ee] = | e® “8 
<= a «| = (2) 
go Foal ee S$ [/2%) EB /Ss a 
State. EZ (Sel cu] © a | 2 | Ee 4 
od le CE] aA |& eB |a- 5S 
eS Pet | 
1 2 3 | 5 


Alabama...... 
Colorado. 
Illinois... 
Indiana. . 
Kentucky 
New Mexico... 
Om... 535 
Pennsylvania 
Tennessee . . 
Virginia... . 
Washington . 


West Virginia. 


Other States. 


Total, 1916 


‘Total, 191 
Total, 1914 
Total, 1213 


Other causes. 


@ Not segregated. 
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TABLE 9.—ALL COKE OVENS: Injuries, by causes and States, during the year ended Dec. 


31, 1916. 
Sie hu = 
= = =] . 
8 |2,/4 Z s al]. 
gal Be] ee? et an 2} 
£eles|S3s/ 5] 8 | 2 |g 2 hie 
Esle2/.3/ 38/5 | 8 |32 &| 8 
State. Sees lon | Bolg |e Ls ze] 2| 8 
 |s2)/2"| 8 | a]as 2/3/88 
1S ian is) co) Lal a n ioe] S ° 


Alabama 
Colorado. 
Illinois. 
Indiana. 


Virginia. . 

Washington. 

West Virgini 

Other States 
Total, 1916................... 369 | 189 | 189 33 | 764) 503 | 16 802 
Total, 1915... 123 139 | 96 16 387 322 17 349 a 
Total, 1914... -.-| 135 71 71 24 3l4 209 ll 299 a 
Total; LOS. 20.25 oeeass ape nee } 122 150 | 60 43 | 341 336 27 379 


a Not segregated. 
ACCIDENTS AT BY-PRODUCT AND BEE-HIVE OVENS SEGREGATED. 


The report for 1915¢ gave for the first time a segregation of by- 
product and beehive oven accidents. The data in Tables 10 to 14, 
inclusive, segregate these two branches of the industry for 1916 and 
supplement the 1915 report. During 1916 18,570 men were em- 
ployed at beehive ovens and 13,033 at by-product plants. The 
by-product ovens were active 357 days during the year, as compared 
with 300 days for the beehive ovens, hence the number of 300-day 
workers at the by-product plants is considerably in excess of the 
actual number of men employed. The number of men killed at bee- 
hive ovens was 24, whereas 21 were killed at by-product ovens. 

Tables 11 and 12 show, respectively, the fatalities and injuries at 
by-product ovens by causes and by States for the year 1916. Table 13 
shows the actual number of men employed and also the equivalent 
number of 300-day workers in each State. Table 14 shows the fatality 
and injury rates, by principal causes, per 1,000 300-day workers in 
parallel columns both for beehive and by-product ovens. The wide 
difference in these rates may be due in part to the manner of reporting 
accidents, as it is possible that the companies operating the by- 
product ovens are keeping somewhat better records and making fuller 
and more complote reports than are many of the operators of the 
beehive ovens. 


a Fay, A. H., Coke-oven accidents in the United States during the calendar year 1915; Bureau of Mines, 
1916, 18 pp. 
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TasBLe 10.—Beehive and by-product coke ovens: Men employed, fatalities, injuries, 
days worked, and ovens in operation, by States, during the year ended Dec. 31, 1916. 


BEEHIVE OVENS. 


Ovensin,; Daysof Average | 
State. opera- | labor per- | days Killed. | Injured. | Widows. Orphans. 
tion. formed. active. 
Alabama ys eiicccsassstcosscee 4,436 , 468, 603 282 1 
Colorado. : 2,118 198, 749 305 1 
Kentucky 3 S38 59, 443 240 1 
New Me : 980 131, 875 361 2 
Ohio. . 205 19, 308, 311 0 
Pennsylvania. .............-- 41,370 | 3,460,322 302 17 
TENNCSSCO. a cercsscoeeeescess R45 8S, 827 287 0 
Witeinig,.: cas.tintedaccoceeee 3,195 409, 720 291 2 
Washington. ..............-05 238 20,979 291 0 
West Virginia. .....2.:-2....5; 6,602 610, 491 304 0 
Other States. ..............-. 878 109, 024 354 0 
Total, 1916............... 61,706 | 5,577,341 300 24 
Total; 1915... 235 csce-n ecu 48,766 | 4,630,661 262 | 10 


BY-PRODUCT OVENS. 


Alabama). .53 2332523 3fsee<- 743 662,094 366 1| 402 1 1 
TMnGI9.n. sicer sa laceteresaees 626 537, 288 366 3 328 bttaahescare 
Indlanas; 3% ss. case chiosstsact 639 399, 154 365 4 514 1 3 
Ohio....... 5 745 431, 468 305 0 BID os sseasenslitscteiens 
Pennsylvania : 2,252 | 1,203,581 365 8 652 3 3 
Other States... 2,035 | 1,424,748 361 5 1, 163 3 1 
Total, 1916... z 7,090 | 4,658, 333 357 21 3,371 9 8 
Total, 1915...... wae setees 6,346 | 4,793,815 359 28 2, 237 14 26 
Grand total, 1916....| 68,796 | 10,235,674 324 45 5,237 21 55 

Grand total, 1915..... | 55,112 | 9, 424, 476 303 38 2,852 19 | 42 


TABLE 11.—Beehive and by-product coke ovens: Fatalities, by causes and States, during 
the year ended Dec. 31, 1916. 


BEEHIVE OVENS, 


a Wey a ' ay he 
gulee |e... |2 | « (82 g | ¢ 
esis 22, 2\/",1 2 138 3 | 8 
Se \ps|£2| 2 |sf| & | Se 2/3 
é e-4\/ctS | = S ° vi “ a < 5 
State. 202i d3g|/s |%2%|/ zy [28 a eae 
gefess/ze|/ 8/2 | 3 |te/b|s|2)2]2 
£4 |p & ie | mia |/AR | s}|opots 
1 2 3 | 4 5 6 7 8 9 |}wsye qe 
ASDA: cca’ cx sistacn sans eseess | 1 tt) 
Colorado. 1 1 
Kentucky 1 0 
2 tt) 
ul 38 
9 
‘Temnessee 0 i) 
Virginia...... 2 0 
Washington 0 0 
West Virginia 0 0 
Other States 0 0 
Total, 1916 are 247.2... 
Total, 1915............5 5 fo easeviongess| “KQQLT “Aiicseeae 
Alabama. 
Illinois. . 
Indiana. 
Ohio. ... 
Pennsviva 


Total, 1916 


Totaly 1915+ cc... ths cs 4 | 3 Ole ets 
Grand total, 1916.. 9 TO T8  giBel] th eveasal aaaer 
Grand total, 1415...) 10 ca me’ (Pe Fe 1 eee | 


a Not segregated. 
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TABLE 12.—Beehive and by-product coke ovens: Injuries, by causes and States, during 
the year ended Dec. 31, 1916. 


BEEHIVE OVENS. 


gy lz ; . 
4 $8 ay S 4 
33 28 ; : sé 

State. ng (Eo? 3 of 
Bg fees| 48) 8 13 
Of | o = | & 
1 4 


Suffocation 


Total, 1916. 
Total, 1915, 


Alabama. 


eas 
1 
Pennsylvania. 3 
Other States..............- 4 : ; 
Total, 1916............ | 121) 103 13 | 426 | 321) 532 | 26 1,674 B, 371 ]...... 
Total, 1915 69 113 55 12 Brisa 256 17 294 | (0) {1,158 9. ..... 
Grand total, 1916..| 369 189 | 189| 33., 764, 503/ 16 802 26 |2,346§5,237]...... 
Grand total, 1915...| 123 | 139/ 96 16 | 387 | 322) 17) 349) (>) [1,403 ].-.... 2,852 


@ Included in “ Other States.”” 


TasLe 13.—Beehive and by-product coke ovens: Men employed, 


b Not segregated. 
ivalent in 300-day 


workers, and fatalities and injuries, by States, during the year Dec. 31, 1916. 
BEEHIVE OVENS. 
Per 1,000 300-da 
| Men employed. | orkan y 
State. | oat | Eiquivatent Killed | Injured ais | ssi 
300-da, ° nju a 
| number, | workerse j 
- | < I = : = 
1,661 | 1, 562 | 1| 162! 0.64! 103.71 
652 | 662 1 13 1.51 19. 64 
248 198 1 17 5.05 | 85. 86 
365 440 2 6 4.55 13. 64 
sdecdes 62 OS acs ccesee D:\cececcsanst » 3B402 
Pennsylvania. 11,477 11, 534 17 1,456 1.47 | 128.24 
Tennessee. . 310 908 lsdsscscess Oilssssssense | 20. 27 
Virginia... 1, 406 1,366 2 59 1.46 | 43.19 
Washington 72 rt Bee OL esecensoy | 128. 57 
West Virginia 2,009 2,085 |....-e0ce0 eal ECE 41, 28 
Other States.......... 308 Ct Beery > ORES Ae 79.89 
Total; 1918 scctcs0.c3 acenseowtec. 18,570 18,591 24 1, 866 1.29 100. 37 
Total, 1915......... 17,699 15, 436 10 615 63 39. 84 
BY-PRODUCT OVENS. 
Alabama. eal 1,809 | 2, 207 1 402 | 45 182.15 
Illinois. a 1,468 1,791 3 328 1.68 183.14 
Indiana. | 1,094 1,331 | 4 514 3.01 386. 18 
Ohio. .... .| 1,413 ee eee $195). ccccsccee| 1210607 
Pennsylvania. Z 3,301 4,012 | 8 652 | i. 162. 51 
Other Btates foci cect tilean ste aeunned 3,948 4,749 5 1, 163 | 1.05 244.89 
Total 1916 5.95 oc wis sntgetendnsoes 13, 033 15, 528 | 21 3,371 1.35 217.09 
Tal MOIS. fcc-ncccesouteoaseretke 13, 361 15,979 | 28 2, 237 1.75 140.00 
Grand total, 1916............. 31, 603 34,119 45 5, 237 1.32 153. 49 
Grand total, 1915.............. 31,060 31,415 | 38 2,852 1.21 90. 78 
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TABLE 14.—Beehive and by-product coke ovens: Fatalities and injuries per 1,000 S00- 
day workers, by causes, 1915 and 1916. 


Killed. Injured. 
Cause. 1015 1916 1915 1916 

Ree- Ry- Bee- Ry- Pee- By- Bee- By- 
hive. | product) hive. | product] hive. | product! hive. | product. 
0. 25 R05 
t 7.79 
6,63, 
.S4 
A 27.43 
TIAN GOIS, So: Sant as acs te nse nsf detodesau[emesebaad alaees, Fl » be (2 5 20,67 
Suffocation from amp s]ae a : & 1.18 
BITS. sn sho se aersreeeninggey 35 cca fam cgie nee 4 34. 26 
Gas explosions... fc ses ee cose vee (2) (@) 1.68 
Other citses ses eie5ss esa sedsecas 07 ; 107.81 
otal 255cisis.sse vs 53s . 65 1.75 iS A c 217. 09 

@ For number of fatalities, see Table 11. » For number of injuries, see Table 12, 


SAFETY IN COKE-OVEN OPERATIONS. 


From the figures in the preceding tables, which show a nonfatal- 
accident rate of 217 per 1,000 at by-product ovens and 100 per 1,000 
at beehive ovens, it seems there is a large field for the extension of 
safety measures at coke ovens. In this connection it does not seem 
out of place to quote a few paragraphs from a paper read at the 
November, 1916, meeting of the National Safety Council, by Ken- 
neth M. Burr, safety inspector for the Illinois Steel Co., in which he 
gives details of what is being done to safeguard coke workers of that. 
company. He says: 

The liability for injury at coke plants is not great. Outside of the shops there is 
comparatively little moving machinery connected with coke-oven operations. It 
seems to be that at some plants this fact in itself has had a tendency to cause the 
operators to think that coke-oven operations do not require a great deal of safety work; 
and, therefore, after installing the usual mechanical safeguards (such as are required 
by the laws of the State) they have been inclined to consider that they have done all 
that is necessary. Regarding it as essentially a hand-labor operation, in which the 
safety of a workman depends entirely on himself, they have not done all they could 
to prevent accidents. With such a high accident rate in the industry it certainly is 
time that safety in coke-oven operations received the most earnest consideration. 

In order to be assured of a knowledge of causes of injuries, I have made an analysis 
of the records of our own plant. As it employs between eight and nine hundred 
men and has a by-product department, including the recovery of benzol, I believe it 
is safe to assume that a statement of the causes of injuries at this plant is fairly indicative 
of the causes of accidents at all by-product plants. 


LACK OF CARE. 


Hand-labor accidents head the list with 35.54 per cent. Everyone agrees that 
hand-labor accidents are virtually all due to carelessness. A large percentage of 
injuries were burns of one kind or another. This is to be expected, of course, but 
further investigation showed that practically every injury due to burns would have 
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been prevented had a proper amount of care been used. In fact, with the exception 
of the injuries to eyes due to flying particles, I was convinced that at least 90 per cent 
of the accidents were on account of a lack of care on the part of the injured workmen 
or to careless acts of others. Of course, in this connection, it is proper to state that our 
plant has been very active in seeking means by which conditions may be made as 
safe as possible. I hope it will be understood that this suggestion is not made in a 
spirit of self-praise nor of criticism of other plants. It is made only as a possible 
explanation of the fact that the statement of causes shows such a low percentage of 
accidents (6.63 per cent) due to machinery. 


SOME OF THE SAFETY MEASURES EMPLOYED. 


At the risk of seeming to give more importance to the matter of mechanical safe- 
guarding than its relative importance merits, it may be well to mention a few of the 
provisions for safety‘at our plant. At the coal-unloading station derails are installed 
to prevent bumping cars on which unloading crews are working. As it is necessary 
for men at times to poke down the coal in the cars, steel platforms are provided at the 
sides of the tracks from which much of this work can be done and which furnish a safe 
and easy way for men to get onto and into cars. Cables are stretched across the hop- 
pers. As the cables are not rigid, they allow the coal to pass through readily and at 
the same time accomplish their purpose of preventing men from falling into the hop- 
pers. Wrenches for use in opening the doors of the hopper cars are so made that if, 
when the ratchet dog is released and the pressure of coal upon the doors causes 
the shaft to spin, the wrench will automatically release. Open lights are not allowed 
in the crusher buildings or in the coal-conveyor inclosures. Provision is made by 
which, at any of a number of convenient places, the snapping of an electric switch 
will at once stop the conveyor. On the ovens the larry cars are equipped with fenders 
and automatic bells. The operator’s cab is located so that he always has an unob- 
structed view ahead. The chutes on the cars are so constructed that when charging 
the ovens a hinged extension swings into place. This reduces to a minimum the 
amount of coal spilled around the charging hole. The lid men wear leggings, use a 
long-handled hook for removing lids, a long-handled broom for sweeping spilled coal 
into the ovens, and are, of course, instructed to work always on the windward side of 
the hole. The walks on both the pusher side and the coke side are wide. The coke is 
not quenched at the ovens but is taken in transfer cars to a quenching station, removed 
from the ovens. The quenching station structure is so inclosed that the steam is 
carried upward. This reduces the possibility of accidents due to steam-obstructed 
vision. These are but a few of the mechanical safeguards which are in addition to the 
stairways, walks, railings, gear guards, and other conventional safety provisions. 

As it is shown that coke-oven accidents are not due to lack of physical protection, 
the conclusion is obvious that men employed in coke-oven operations must be very 
careless. The reason for this must be one of two things: Either it is because of labor 
conditions or because of a lack of proper education. 

Now it is true that the work about the ovens is mostly of a routine nature. It 
does not require especial training or skill. Therefore there is a very large percentage 
of unskilled labor employed. At the same time the work is dirty, and about the 
ovens it is hot and unpleasant, especially in the summer months. Largely, as a 
result of these conditions, the percentage of change in operating forces is high. 
Accident rates are always high when and where there is a high percentage of new men. 
Safety in coke-oven operations, then, must begin with the employment of the men. 
The duty of the foremen in this regard can not be too strongly stated. Care in the 
selection of men can be made a great factor in assuring permanent forces. 

Of course, the plants should be made safe along the lines of mechanical safeguards 
and safe working conditions. At the same time it is impossible to give too much 
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attention to working conditions that affect the welfare and comfort of the men. Asa 
suggestion along these lines I would call attention to the excessive heat on top of the 
ovens, Itcomes largely from the standpipes. I believe that it will be well to insulate 
them so that the amount of heat radiated will be reduced to a minimum. Water 
closets, urinals, wash and locker rooms, and shower baths should be provided. They 
should be convenient, light, and well ventilated, and, above all things should be 
kept clean. The mere providing of sanitary equipment is not sufficient—the equip- 
ment should be maintained in a manner to make it attractive and inviting. In 
short, one of the best ways to assure a permanent force is to make conditions as com- 
fortable and attractive as possible. 


EDUCATE THE WORKMEN. 


Above all things, every effort should be exerted to educate the workmen into 
habits of caution. It is indispensable that every workman should be carefully in- 
structed by his foreman regarding his work and the dangers attached to it. It is 
particularly necessary that the foreman should give complete instructions in safety 
to the non-English-speaking workman and that he take pains to be sure that the man 
fully understands and appreciates what has been told. He should insist that each 
man under him does his work as he has been instructed to do it. He should be held 
responsible for each accident that occurs to them and should thoroughly understand 
that he will be called upon to explain it. An effective means of education is that 
afforded by safety committees. But the fact that safety committees are active 
should under no circumstances be permitted to allow the foreman to forget his per- 
sonal responsibility. 

The most important function of the safety committee is to spread the gospel of 
safety, to impress upon each man that he must be careful at all times, that he must 
think and act safety. I believe that the most good can be secured by meetings held 
with groups of workmen. There can not be too many of these meetings. I think 
that it is highly important that written reports be made of each meeting. From these 
written reports much information is gotten which is of value to others. Most im- 
portant, however, is the psychological effect on the man making it. He is of course 
anxious to state something of interest and to show that he is doing good work. This 
results in his really doing better work. The committeemen must be impressed with 
the frankness and sincerity of the management. The keynote of safety committee 
work must be ‘‘enthusiasm.’? No man can be enthusiastic in any work unless he 
believes it is right. There must be no doubt of it in his mind. Committees should 
work with the spirit of cooperation. Each member should be made to feel that he 
must plan and work for the prevention of accidents because it is right for him to be 
his ‘‘brother’s keeper,’’ and not from expectation of reward other than the satis- 
faction of a good work well done. But at the same time he must be made to feel 
that the eyes of his operating superiors are on him and that his efficiency in getting 
safety results will please his boss. 


PERSONAL WORK OF SUPERINTENDENT. 


As to the attitude of the operating head of the plant it is absolutely necessary that 
he must put all the power of his position and all the force of his personality behind 
the demand for accident prevention. Ii he is inclined to delegate safety matters to 
others and is not willing to take an active personal interest in it, the results are sure 
to be disappointing. A safety-first movement without the push of the superintendent 
continually behind it is like a watch without a mainspring. He must impress upon 
his entire organization that he is sincere in his interest and that he will rigidly dis- 
cipline those who fail to do their full duty in matters regarding safety. 

1 believe we have a very good safety committee organization in our coke-oven 
department. It is a big department and has a large number of foremen. There is a 
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general safety committee which meets once a week, This committee is a sort of a 
ways-and-means committee. They held 59 meetings during the first nine months of 
this year. The day following the meetings of this committee there is a meeting 
of what is called the “booster” committee. This committee consists of foremen, 
They discuss conditions, especially considering the matters to which their attention 
has been called by the general committee. They decide what shall be talked about 
in the meetings with the workmen. Each ‘‘booster” during the week gets together 
the members of his group. The group consists of 5 to 10 workmen, who are selected 
because of their ability to talk tothe men. Each ‘‘hooster”’ instructs the members of 
his group and the members of the group in turn hold meetings with the other workmen. 
This is a sort of an endless-chain scheme and works very successfully. There were 
2,696 of these meetings, of which written reports were made during the first nine 
months of this year. 

Education in safety naturally begins with telling men of things to be avoided, with 
instructions as to the safe way of working. But there is a broader field for this work. 
It is the duty of those who, either by endowment of nature or through better oppor- 
tunities of education or training, have superior reasoning powers to teach those less 
fortunate to think for themselves—to do their best to get them to exercise their own 
powers of observation and to encourage them to develop and use their own reasoning 
powers. It is a duty they owe to themselves and to their fellow men. 

I submit that safety in coke-oven operations calls for mechanical safeguarding, safe 
methods, care in the selection of workmen, agreeable surroundings, capable foremen, 
and, above all things, education. 


PRODUCTION. 


Table 15 shows the production of coke, and the amount of coal 
used in the coking industry, by States, during the years 1912 to 
1915, inclusive. Table 16 shows the production of coke in the 
United States from 1850 to and including 1915, as reported by the 
United States Geological Survey. It also shows the value of coke 
at the ovens, the percentage of coke yield, and the number of ovens 
active in recent years. 


TaBLeE 15.—The amount of coal used for coking purposes and the amount of coke pro- 
duced, by States.4 


(Short tons, 2,000 pounds.) 


1912 


Coal | Coke 
used. | produced. 


Coke 
| produced. 


Coal Coke 
used. produced. 


Coal Coke 
used. produced. 


4,678, ra 3,071,811 

1,048, 670,938 

1,982, ; 335, Ue 1, 686, 998 

3) 125, 207 3,685,774] 2,768,099 

672,624 79), 847) 526, 097 

679. 209) 660, 501 732, 830) 389,411 
56, 1% 745, 097 985, 471 654, 658 
43,195, 801 30, 286, 61 38,273,744) 25,622, 862 

694, 085) 487, 446 465, 865 2565, 973 

2,015, 259 1,319, 901 780, 9 995, 396 629, X07 

9, 118, 786) 133,349 84, 92: 204,879 136), 552 

4, ost, on 2,465, 980f 4,034, 251 2,316,309] 1,427,962 2,273, 763) 1,301, 446 


ya 
Other States 4 805, 517) 8,3 3,367,799 4, 75, 774 4,217,776] 2,959,304) 5,357, 49 3,745,498 
61,832,898, 41,581,150 
9, 034, 124 $105, 503, U8 
} 


Total...| 65,577,862 43,983,599) 69,239,190, 46,299,530} 51,623,750 34,555, 91 
Value. - .|$86, 918, 1962 8111, 1505,11398100, 501459 $128 922,273 874, 49, 565 388, 354, 217 


t 
a Compiled from Mineral Resources of the United States, U.S. Geol. Survey. 
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| 92,016 4,051 
59, 160 4,320 
--.| 67, S47 5, 211 
.| 66,477 5,531 
49,496 5,142 

«| 48, 985 6, (36 


65,605 6,607 


| 


5, 237, 741 


6, 546, 662 
7.577, 648 
8) 516,670 
7,951,974 
8,071, 126 


10, 688, 972 
11, 859, 752 
12/945, 350 
15, 960,973 
18, 005, 209 


16, 344, 540 
18, 813,337 
14,917, 146 
14,348, 750 
20, 848, 323 


18, 694, 422 


-| 20,907,319 


23, 249,570 
30, 219,313 
32) 113, 553 


34, 207,965 


39, 604, sn j 


39, 42 
36,431, re 
49,530, 677 


55, 746, 374 | 


61, 946, 109 
39, 440, 837 
59, 354, 937 
63, O88, 327 


53, 278, 248 
65,577, 862 
69, 239, 190 
51,623, 750 
61, 832, 898 


4, 113, 760 
4,793,321 
5,464, 721 
4, 873, 805 
5, 106, 696 


6, 845, 369 
7,611, 705 
8, 540, 030 
10, 258, 022 
11, 508, 021 


10, 352, 688 | 
12,010, $29 
9,477, 580 
9; 203) 632 
13, 333, 714 


11, 788, 773 | 


13, 288, OS4 

16, 047; 209 
19, 668, 569 
20, 533, 348 


21, 795, 883 
25) 401, 730 
25, 274, 281 
23/661; 106 
32, 231, 129 


41,708) 810 


35, 551, 489 
43,983, 599 
46, 299, 530 
34,555, 914 
41,581, 150 


5A, 533,585 


a Compiled from Mineral Resources, U. 
© Compiled from Census Reports, 
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TABLE 16.—Statistics of the manufacture of coke in the United States, 1850-1916.0 


| 


- . Percent- | y 
Value of | Price per 5 Number 
cokeat | tonat | 6° Poi em- 
ovens, ovens. | in coke, | Ployed.> 
| iW 
19s 
528 
-99 3,142 
7,725,175 1.88 63.0 
8, 462, 167 1.77 63.0). 
8, 121, 607 1.49 65.0. 
7, 242, 878 1.49 61.0. 
| 7,629,118 1.49 63.0 |. 
ll, 153, 366 1.63 64.0 |. 
116 2.01 64.0 |. 
963 1.46 66.0 |. 
16, "630,301 1.62 64.0 
| 23, 215,302 2.02 64.0 
| 20, 323, 216 1.97 63.0 
| 23,536, Ld 1.96 64.0 |. 
16, 523,714 1.74 63.5 
12,328) 856 1.34 64.0 |. 
19, 234,319 1.44 64.0 
1.84 63.0 | 
1.66 63.5 
1.59 63.6 
34,670, 417 1.7 65.1 
47, 4437 331 2.31 63.9 
44, 445, 923 2. 04 63.7 
63, 339, 167 2.49 64.1 
66, 498, 664 2.63 64.1 
46, 144,941 1.95 64.8 
72, 476, 196 2.25 65.1 
2.52 65.3 |. 
2.74 65.8 |. 
ANB, OF 2.40 66.0 
89, 965, 483 2.29 66.2 
99, 742, 701 2.39 66,1 
84, 130, S49 2.37 Chl Reeeerery 
(111, 805, 113 2.54 OTe nei geces 
/128, 922, 273 2.78 BHiGilssacsnsesc 
88, 334, 217 2.56 GOs cn avines 
105, 503, 568 2.54 [ye It eas 
170,841,197 BLO, v2 sae ehkelsos esas to0 
' iT 
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PUBLICATIONS ON ACCIDENTS STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are re- 
quested to limit their selection to publications that.may be of especial 
interest to them. Requests for publications should be addressed to 
the Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Bu.vetin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, com- 
piled by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. 

TECHNICAL Paper 46. Quarry accidents .in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TrecHNICcAL Paper 61. Metal-mine accidents in the United States during the cal- 
endar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TECHNICAL ParEr 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TECHNICAL Paper 118. Coke-oven accidents in the United States during the calen- 
dar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TECHNICAL Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TECHNICAL PAPER 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TECHNICAL PAPER 129. Metal-mine accidents in the United States during the calen- 
dar year 1914, compiled by A. H. Fay. 1915. 96 pp.,1pl., 3 figs. 

TECHNICAL PaPER 151. Coke-oven accidents in the United States during the calen- 
dar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TECHNICAL Paper 164. Accidents at metallurgical works in the United States during 
the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TECHNICAL ParEr 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp.,1pl. 

TECHNICAL Parer 168. Metal-mine accidents in the United States during the 
calendar year 1915. 1917. 114 pp., 2 figs. 

Coal-mine fatalities in the United States, 1916, compiled by A. H. Fay. 1917. 
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PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


BuLuetin 69. Coal-mine accidents in the United States and foreign countries, com- 
piled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL PAPER 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24 pp. 5 cents. 

TECHNICAL Parer 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 5 cents. 

TECHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, by F. W. Horton. 1913. 74 pp., 10 figs. 10 cents. 

TECHNICAL Parer 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5cents. 

TECHNICAL PaPer 94. Metal-mine accidents in the United States during the calen- 
dar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents. 

Coal-mine fatalities in the United States during the calendar year 1915, with detailed 
figures for December, compiled by A. H. Fay. 1916. 80 pp., 3 figs. 10 cents. 
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